Peripherally inserted central catheters have become commonplace in the neonatal intensive care unit for long-term hyperalimentation and medication administration. Removal of the catheter at the conclusion of therapy is routinely relatively easy. We describe a case of a retained catheter that was unresponsive to typical noninvasive interventions and was subsequently removed using a unique non-surgical approach. Journal of Perinatology (2012) 32, 70-71; doi:10.1038/jp.2011 Keywords: catheter; neonate; PICC; stylet; guidewire; removal Case Baby GB is a 970 g, 29 weeks of gestation infant, who received a peripherally inserted central catheter (PICC) for total parenteral nutrition. A #26-G polyurethane catheter was inserted on day seven of life, without complications into the right basilic vein, with the catheter tip in the superior vena cava. The PICC was used for hyperalimentation for 18 days, without apparent complications, following which initial attempts to remove the indwelling catheter encountered resistance.
Case
Baby GB is a 970 g, 29 weeks of gestation infant, who received a peripherally inserted central catheter (PICC) for total parenteral nutrition. A #26-G polyurethane catheter was inserted on day seven of life, without complications into the right basilic vein, with the catheter tip in the superior vena cava. The PICC was used for hyperalimentation for 18 days, without apparent complications, following which initial attempts to remove the indwelling catheter encountered resistance.
The catheter was resecured, and noninvasive techniques to remove the line were attempted, consisting of placing warm compresses along the venous tract of the infant's arm along with direct tension on the catheter. After attempts to extricate the line using these combined modalities failed, efforts were discontinued due to the risk of catheter fracture and embolism.
Radiographic evaluation for exact line placement and to exclude knots in the catheter, showed the tip of the stuck catheter in the area of the infant's right brachiocephalic-subclavian junction. Doppler sonogram of the right upper extremity did not show any apparent space between the catheter and the inner vessel wall. This finding supported the presence of either minimal space between the catheter and vessel wall, or a 'sheath thrombus' around the length of the PICC line. Contrast venogram was considered, but was not performed, as its flow would not be retrograde.
Attempts for removal were made over 3 days, all without success. At this point, all caretakers involved with the infant felt it was of paramount importance to achieve catheter removal by noninvasive methods, if at all possible. Discussions between the interventional radiologist, pediatric surgeon, neonatologists and neonatal nurse practitioners resulted in planning for removal of the PICC using a guidewire for support as the next course of action. The infant's mother gave informed consent for the procedure, as sedation with midazolam would be used and dissection of the area might be necessary if the guidewire attempt failed. After the infant was sedated and taken to the fluoroscopy suite, the team discovered that the 0.013 inches guidewire available had a diameter that was too large for the lumen of the 26G catheter. This unexpected dilemma led to the substitution of a stylet from a new same brand/size catheter. The stylet easily advanced into the PICC with gentle traction exerted on the catheter hub resulting in the successful removal of the entire line in one movement. The infant tolerated the procedure without complications and was eventually discharged home.
Discussion
Most of the typical strategies to facilitate PICC removal in the neonatal intensive care unit setting were attempted in this infant. Repositioning of the arm, application of heat and vessel massage were all used unsuccessfully.
1,2 Venospasm has been described as the most common etiology for catheters that are difficult to extract, thus the rationale for direct heat application. 3 Traction over time is one reported strategy for PICC removal, and in some cases has been used successfully. 4, 5 The critique is that, this method foregoes ongoing visual monitoring of the catheter and breakage may go undetected. Traction force can vary from individual to individual and may lead to catheter embolism, thus launching another set of clinical problems.
Initially, the intended intervention was the insertion of a blunttipped Nitinol guidewire to provide increased stability for removal of the PICC. Guidewires are frequently used in similar pediatric and adult situations to achieve difficult line removals. The challenge encountered with this infant's line removal was presented by the miniscule dimensions of neonatal equipment. The dimension of the inner lumen of this 26G PICC line is 0.013 inches, which would not accommodate the smallest guidewire available at our hospital. The stylet that was eventually introduced with success into the patient's PICC line was 0.008 inches in diameter. This stylet is the one included in the PICC line kit to facilitate insertion by adding body or a degree of stiffness to the catheter. It is important to mention that the presently accepted standards for PICC insertion do not recommend the reinsertion of the stylet into the lumen of the catheter once it has been withdrawn. 6 The use of a stylet in the absence of a suitable guidewire, for removal of the stuck line, is a highly unusual application that was selected as a less invasive option compared with other more invasive strategies such as surgical blunt dissection, venesection or venotomy (surgical 'cutdown'), and is not being recommended for practice for routine, uncomplicated PICC removal without fluoroscopy. The risks are catheter puncture or breakage that can become an embolism. Additionally, pre-procedural midazolam may have been contributory in alleviating any venospasm present. Our collaboration with interventional radiology for use of flouroscopy, enabled real time visualization of the catheter and stylet and created the safest possible circumstances during this delicate procedure. Ideally having the appropriate size blunt-tip guidewire, 0.010 inches, as intended would have been the preferred intervention, and these are commercially available.
In this case, surgical intervention was circumvented, thus sparing the infant from having to undergo the traditional last resort methods of venotomy or venous cutdown. One institution reported that three of four patients required surgical intervention for the removal of stuck catheters. 7 In our situation, had we not been successful in the removal of the catheter, the patient would have faced transfer to a tertiary care center supported by pediatric cardiovascular surgeons. Caretakers involved with caring for neonates have become accustomed to crafting ingenious solutions to problems encountered due to the absence of miniscule equipment. For this patient, the caretakers were forced to 'think outside the box' and to reach beyond the usual circle of consultants. This case demonstrates the value of a team approach and, in particular, that interventional radiologists can have a key role in averting transfer or, more significantly, surgical intervention when dealing with the difficult removal of a stuck PICC in a tiny patient.
